Sylvestin (1), a new ent-labdane glycoside, was isolated from the leaves of Casearia sylvestris. The structure was determined on the basis of 1D and 2 D NMR and HR-ESI-MS analyses.
Casearia sylvestris (Flacourtiaceae) is a shrub or small tree widely distributed in tropical countries of South and Central America. The leaves, named "Chá de Bugre", were used in Brazil as appetite suppressant and weight loss products [1a-1c] . The plant has a long history of use as a Brazilian herbal medicine to treat snakebite, trauma, ulceration, fevers and diarrhea [1] . Many diterpenoids, including clerodane and ent-kaurane types, as well as nor-isoprenoids were reported from the leaves of C. sylvestris [2] .
In continuation of our program to search for new chemicals and bio-markers of the dietary supplement, a new ent-labdane type glycoside, sylvestin (1), was isolated ( Figure 1) . The present paper describes the separation of this compound, and its structural elucidation determined on the basis of 1D and 2D NMR and HR-ESI-MS analyses.
Sylvestin (1) (H 3 -18) , and an olefinic proton at δ 5.87 (t, J = 6.6 Hz, H-14), together with the anomeric proton of a β-glucopyranosyloxy unit at δ 4.87 (d, J = 8.0 Hz, . The 13 C NMR spectrum displayed 26 carbon resonances, including 6 [δ C-1'-C-6' 102.7 (d), 75.5(d), 78.7 (d), 72.3 (d) ,79.0 (d) and 63.5(t)] ascribed to a β-glucopyranosyloxy unit. These spectroscopic data were similar to those of tricalysioside U, suggesting that 1 might be a bicyclic diterpene glycoside [3a] . The planar structure of 1 was confirmed by 1 H-1 H COSY and HMBC experiments (Figure 2) . The 1 H-1 H COSY spectrum displayed the correlations of H 2 -1/H 2 -2/H-3, H-6/H-7, H-9/H-11/H-12 and H-14/H 2 -15 (Figure 2) . The β-glucopyranosyloxy unit of 1 was located at C-3 due to the HMBC correlations (Figure 2 ) of H-3 (δ 3.59, dd, J = 4.2, 11.4 Hz) with the anomeric carbon (δ 102.7), C-18 (δ 17.4) and C-19 (δ 29.0). Two hydroxyl groups were deduced by IR absorption at 3359 cm -1 and molecular weight analysis. OH-8 was confirmed by the HMBC cross-peaks of H 3 -17 with carbons of an oxygenated quaternary [δ 72.2 (C-8)], a methine [δ 59.5 (C-9)] and a methylene [δ 43.3 (C-7)]. OH-15 was identified by the HMBC correlations of H 2 -15/C-13,14 and H 3 -16/C-12,13,14. The carbon chemical shifts of A ring (C-1,2,3,4,5,10) and the anomeric carbon (C-1') of the β-glucopyranosyloxy unit in 1 were in agreement with those of ent-labdane glycosides from Andrographis paniculata [3b] . Also, the chemical shifts of the A ring carbons, besides C-18 and C-19, were in good agreement with those of the NPC Natural Product Communications 2010 Vol. 5 No. 5 771 -774 ent-kaurane diterpene glycoside sylvestriside A, which was isolated from the same plant [2i]. In addition, the chemical shifts of its B ring carbons, C-17 and C-20 were fully consistent with those of 8β-hydroxy-entlabdan-15-oic acid [3c] . Therefore, 1 should be an ent-labdane diterpenoid. The E configuration of the double bond ∆13 was identified by the ROESY correlation ( Figure 2 ) between H 2 -15 and H 3 -16. The ROESY spectrum showed the correlations of H-3/H-5 confirming Oglu-3 might be α-oriented, the same as that of sylvestriside A [2i]. The α-orientation of HO-8 was determined by the chemical shift of C-17 at δ 31.4, similar to those of ent-labdan-8β-ol-15-oic acid and ent-labd-13-en-8β-oic acid [3c]. In contrast, the chemical shift of C-17 of 8β-hydroxy ent-labdane diterpenoids usually resonate at around δ 24.0, like (E)-2β,3β,8β,15-tetrahydroxy-ent-labd-13-ene and epi-aplysin-20 [3d,3e]. Therefore, the absolute configuration of 1 at C-3 and C-17 was determined as (3R,8R) due to the 3R configuration in sylvestriside A and the 8R configuration in 8α-hydroxy ent-labdane diterpenoids [2i,3c]. The D-glucose was identified by Tricalysioside U [3a] , a labdane glycoside, but not in the ent-series, is an isomer of 1. The orientation of OH-8 can be assigned by the chemical shift of C-17, which resonates at δ 24.7, similar to that of 8α-hydroxy labdane diterpenoids that possess an 8R configuration [4a] . Conversely, the chemical shift of C-17 in 8β-hydroxy labdane diterpenes, which is indicative of the 8S configuration, appears at δ 30.6 [4b-4c]. Consequently, the relative configuration of OH-8 should be identified as α-, and the absolute configuration of C-8 should be 8R. So, the structure of tricalysioside U needs to be revised to (3S,8R,13E)labd-13-ene-3,8,15-triol 3-O-β-D-glucopyranoside.
So far, no ent-labdane type diterpenoids have been reported from C. sylvestris, although many highly oxygenated tricyclic clerodane [2a-2g] , normal clerodane and ent-kaurane type diterpenoids were isolated [2g-2j]. Compound 1 is the first and the only ent-labdane diterpene glycoside found in the title plant. Since many ent-kaurane diterpene glycosides coexisted in the same plant [2i-2j], 1 might be considered as a biosynthetic precursor of the ent-kaurane diterpenoids.
Experimental

General experimental procedures:
Optical rotations were measured on a Rudolph Research AutoPol IV polarimeter. IR spectra were recorded on a Bruker Tensor 27 FT-IR and MIRacle ATRFT-IR spectrometers. HR-ESI-MS data were obtained on an Agilent Series 1100 SL mass spectrometer. 1 H and 13 C NMR spectra were recorded on American Varian A ent-labdane diterpenoid from Casearia sylvestris Natural Product Communications Vol. 5 (5) 
Extraction and isolation:
The dried and powdered plant material of C. sylvestris (3 kg) was extracted by percolation with MeOH (4 × 4 L × 72 h). The MeOH solution was evaporated in vacuo to give a gummy residue (342 g), which was partitioned between H 2 O and EtOAc. The EtOAc layer afforded a waxy residue (207 g), which was further separated into 9 fractions by CC on silica gel (2500 g, 120×8 cm) with gradient elution of light petroleum-EtOAc and CHCl 3 -MeOH. The residue (2.5 g) of fraction 6 was subjected to silica gel CC (80 g, 60×6 cm) eluted with EtOAc to yield 12 sub-fractions. Sub-fraction 2 (20.5 mg) was subjected to Sephadex LH-20 column chromatography, eluted with MeOH-CHCl 3 (1:1), to yield 1 (3.0 mg). 
Sylvestin
